Inotropic effect of phenylephrine and myocardial alpha-adrenergic receptor in newborn and adult animals.
Developmental changes in the myocardial alpha-receptor density were studied using rabbit, rat and dog hearts. In all species studied, alpha-receptor density in the newborn was greater than in the adult. The inotropic effect of phenylephrine was measured using the isolated arterially perfused heart preparation of rabbit and rat. The heart was stimulated electrically at 40/min. In the presence of propranolol, phenylephrine caused a significant positive inotropic effect which was significantly less in the newborn than in the adult. Since alpha-adrenergic stimulation activates protein kinase C, the inotropic effect of protein kinase C activation was studied in the rabbit and rat using phorbol myristate acetate (PMA). PMA caused a negative inotropic effect and the decrease in contractile function in the newborn was greater than in the adult. These data suggest that myocardial alpha-receptor density decreases and the positive inotropic effect of alpha-agonist increases with development. The reasons for this discrepancy remain unclear but there may be developmental differences in the signal transduction processes of alpha-stimulation. The greater negative inotropy of protein kinase C activation in the premature heart may be one of the mechanisms of the reduced inotropy of alpha-agonist in this age group.